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528 Rec'cl PCT/PTO 2 4 OCT 2000 

This inventiofi relates to a process for producing tubular dyed wrappings for food, in 
particular skins made of cellulose fibre, having high transparency and evenness of 
the dye, and also to the tubular food wrappings produced according to the invention 
and the use thereof. 



Tubular food wrappings are used on a large scale in the production of a multitude of 
meat products. These food wrappings are generally thin- walled tubes of various 
10 diameters and in many cases are produced in known manner from regenerated 
cellulose. Cellulose wrappings can also be produced in the form of skins of cellulose 
fibre containing embedded fibrous material. 



The appearance of sausages produced using skins of cellulose fibre is an important 
15 factor in appealing to the consvmier, and a multitude of products are cured in order to 
obtain a characteristic- brown coloration. It is also usual to dye skins of cellulose 
fibre, for which purpose coloured pigments and dyes are used. Particularly in the 
case of raw sausages in which the sausage meat has a coarse-grained structure, such 
as, for example, salami, it is desirable that the lirnips of meat and fat should show 
20 clearly through the sausage casing in order to achieve an appearance which will 
promote sale. In the conventional pigment dyeing of skins made of cellulose fibre, 
the transparency of the sausage casings is greatly reduced owing to the diffuse 
refiraction of light on the relatively large particles of dye. 



25 The dyeing of cellulose films and in particular cellulose fibres with so-called vat 
dyes is known. The vat dyes are compounds having an indigoid or anthraquinonoid 
structure and are insoluble in water. They require a special dyeing process, the 
essential features of which have long been known. In this process, with the use of 
reducing agents, such as sodium hydrogen sulfite, sodium dithionite, sodium 

30 hydroxymethanesulfinate or sodium borohydride, the vat dye is first of all converted 
into its completely alkali-soluble leuco form. The cellulose material to be dyed is 
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dipped into or passed through this dye liquor, which is referred to as vat. The high 
affinity for cellulose of the leuco dyes brings about a high rate of dyeing at the 
surface of th^ cellulose material, which can lead to unevennesses in the dye in cases 
where mixtures of dyes in which the leuco dyes have differing affinities for cellulose 
5 are used. There is then a diffiision of the leuco dyes into the interior of the cellulose 
material, the difiRision being accelerated by elevation of the temperature. After the 
material has been rinsed, the oxidation is carried out and the original water-insoluble 
dye, which adheres well to the cellulose material, is again formed from the leuco 
form. Examples of suitable oxidising agents are atmospheric oxygen, hydrogen 
10 peroxide, sodium perborate and potassium dichromate. 

Thus US Patent No. 3,149,905 claims the dyeing and printing of cellulose- 
containing textile materials with vat dyes. The vat dyes used according to that patent 
contain sulfonamide groups. The dyeing is carried out in conventional dipping baths. 

15 

The dyeing of cellulose materials from regenerated cellulose, cellulose esters and 
cellulose ethers is claimed in US Patent 2,043,069. In this process, the vat dye in its 
undissolved form is mixed with the cellulose starting compound and the coagulation 
and regeneration are carried out. The regenerated cellulose material is subsequently 
20 passed through the reducing and oxidising baths in order to dissolve and fix the vat 
dyes. 

A very similar process is claimed in Deutsche Offenlegungsschrift 2,262,61 1 for the 
production of cellulose films. Here the vat dye in its undissolved form is mixed with 
25 the viscose, the regeneration is carried out and the vat dye is subsequently dissolved 
and fixed in reducing and oxidising baths. 

Comparable dyeing processes using vat dyes have not hitherto been applied, 
however, to the group of products comprising skins made of cellulose fibre. 

30 
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A process for dyeing a skin of cellulose fibre in the gel state in dye liquors is 
claimed in US Patent 3,383,443. However, the dyes used there are not vat dyes but 
n^hthol dye?, which are fixed with stabilised diazo compounds. 

5 Finally, US Patent 3,293,340 describes a dyeing process which uses vat dyes for the 
production of wrappings from transparent dyed, regenerated cellulose. In this 
process, the still undissolved vat dye in the form of a pigment paste is mixed with 
the viscose and from this mixture is produced a tube of regenerated cellulose, which 
is regenerated in acid coagulating baths in conventional manner and subsequently 

10 washed. The use of an additional desulfiirisation bath prior to or afl;er the reduction 
step is recommended. The tube is then passed through an alkaline reducing bath, the 
vat dye being converted into the alkali-soluble leuco form. The reducing bath 
contains in addition 100 to 150 g/1 sodium chloride in order to suppress the 
migration of the soluble leuco form out of the tube. The reconversion of the leuco 

15 form into the insoluble form is then effected by oxidation with atmospheric oxygen 
in a special duct, in which water is sprayed onto the tube in order to facilitate 
oxidation by removing the reducing agent. The tube is subsequently washed again 
and preferably passed through another acid bath having a concentration of 1.5 to 7.5 
g sulfuric acid per litre, in order to neutralise the rest of the sodium hydroxide and 
20 thereby to enable the tube to be washed more efficiently in the subsequent repeated 
washing step. The conventional treatment with softeners in a glycerol bath then 
takes place, and finally the drying step. 

The process described in US Patent 3,293,340, owing to the use of the additional 
25 processing steps involving the reducing bath, the oxidising chamber, the 
intermediate washing, the subsequent acid treatment and the repeated washing, is 
capital-intensive as compared with the conventional processes for producing fibre- 
reinforced cellulose wrappings. Furthermore, because of the necessity of controlling 
the concentration in the reducing bath and in the acid bath, it is very expensive and 
30 in addition may altogether be seen as contributing to the waste-water loading. Where 
a reducing bath is used, the undesirable oxidation of the reducing agent by 



WW 55Q4-Fiak5i 



-4- 



atmospheiic oxygen cannot be avoided, owing to the large surface area in contact 
with the air. Considerably more reducing agent is therefore consumed than is 
necessary fof the conversion of the dyes into the leuco form, in consequence of 
which the waste water is additionally polluted. In particular, the high concentration 
5 of sodium chloride in the reducing bath claimed according to the invention in the 
patent under discussion leads to additional waste-water loading, which is to be 
regarded as highly problematic in view of the environmental protection generally 
practised nowadays, 

10 In the above process, moreover, the process of diffusion of the reducing agent into 
the regenerated tube has a decisive influence on the evenness and transparency of the 
dye obtained. This gives rise to difficulties in the application of the process, as skins 
of cellulose fibre are conventionally produced using non-woven fabric of varying 
thickness and varying quantities of applied viscose, depending upon the caliber. 

15 Apart firom the thickness of the regenerated tube, factors which influence the 
diffusion rate are the temperature and concentration of the reducing bath. These 
influences can barely be controlled, especially when variously dyed tubes of 
different caliber are passed simultaneously through a reducing bath. 

20 Accordingly, the object of the present invention was to provide a process for 
producing dyed, tubular food wrappings made of non-woven fabric coated with 
regenerated cellulose, in particular skins of cellulose fibre, having high transparency 
and evenness of the dye, which can be carried out at low industrial expense. In 
particular, the quantities of the chemicals used are to be as small as possible, so as to 

25 minimise environmental pollution. 

This object is achieved by the process described in claim 1. Claims 2 to 6 give 
preferred embodiments of the process. The object is also achieved by the product 
according to claim 7, by its development according to claim 8 and by its use 
30 according to claim 9. 
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Surprisingly, it has been found that dyes, in particular vat dyes, which are 
convertible into alkali-soluble form, after chemical reduction can, in their alkali- 
soluble leuc9 form, be homogeneously mixed with viscose and with this mixture 
dyed tubular food wrappings made of non-woven fibre coated with regenerated 
5 cellulose, in particular skins of cellulose fibre, having high transparency and 
evenness of dye can be easily produced by admixing to the viscose solution used for 
the production of the layer of regenerated cellulose an alkaline dye liquor containing 
at least one dye which has been previously converted into an alkali-soluble form by 
chemical reduction and which can be converted into its insoluble form by oxidation; 
10 by coating a tubular non-woven fabric with the mixture of viscose solution and dye 
liquor; by coagulating the viscose and regenerating it to form cellulose hydrate gel 
and by reconverting the dye distributed in the viscose into its insoluble form by 
oxidation. 

15 The dyes preferably used for the process according to the invention are dyes of the 
class of substances comprising the anthraquinone derivatives, in particular 
derivatives of anthrimidecarbazole, acylaminoanthraquinone, acridone, benzan- 
throne, violanthrone, isoviolanthrone, indanthrene, and derivatives of more highly 
condensed aromatic ring systems, preferably pyrenequinone, anthanthrone, 

20 flavanthrone, pyranthrone, perylenetetracarboxylic acid, naphthalenetetracarboxylic 
acid as well as indigo derivatives and thioindigo derivatives. 

The dyed, tubular food wrapping produced by the process according to the invention 
is particularly suitable for use as synthetic casings for sausages and can in addition 
25 be provided with a barrier layer on the outer and inner surface. Food wrappings 
produced by the process according to the invention are used particularly preferably 
as synthetic casings for raw sausage, sausages for boiling or sausages for cooking. 

The process according to the invention for producing a transparent, dyed fibre- 
30 reinforced cellulose wrapping preferably proceeds as follows:- 
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Commercially available vat dyes in the fomi of coloured pastes or powders are 
chemically reduced in separate tanks and dissolved in sodium hydroxide solution 
prior to being mixed with viscose. For example, the vat dye or mixtures of different 
vat dyes in the form of coloured paste or powder are placed in a tank and water, or 
5 preferably an aqueous solution of one or more cellulose ethers, in particular 
carboxymethyl cellulose or methylene cellulose, is added thereto. Preferably types of 
these cellulose ethers which are of low viscosity are used, the viscosity of their 2 
wt-% solutions being preferably 30 to 300 mPa s. A freshly prepared aqueous 
solution of sodium dithionite or sodium sulfide and sodivun hydroxide is added 

10 thereto. It is also possible to place the vat dyes in a tank and then to add the other 
substances simultaneously, dissolved in water. The components are mixed with a 
stirrer, the rate of rotation being so adjusted that no air bubbles are introduced into 
the dye liquor. In the course of a residence time of preferably 12 to 16 hours at room 
temperature, the vat dyes are completely reduced to the leuco form and are dissolved 

15 in the lye. Afterwards, the dye liquor is stirred briefly and introduced into the 
receiving tanks of conventional units for mixing viscose and dye. If a toning down 
of the dye is desired, alkali- and acid-resistant coloured pigments in a quantity of 3 
to 12 wt.%, preferably 4 to 7 wt.%, based on the total quantity of dye can also be 
used in this process, in addition to mixtures of vat dyes. Here the addition of 

20 cellulose ethers, besides bringing about a diminished rate of uptake of atmospheric 
oxygen as a result of the increase in viscosity, also effects the dispersion of the 
insoluble coloured pigments in the dye liquor. For the chemical reduction of the vat 
dyes, sodium dithionite or sodium sulfide is used in a quantity of 10 to 90 wt.%, 
preferably 20 to 80 wt.%, based on the pure vat dyes in the dye liquor, 

25 

Depending on the solubility of the leuco forms of the vat dyes and on the required 
intensity of the dye, the concentration of the leuco form in the dye liquor is 1.25 to 
4.4 wt.%. The concentration of the sodium dithionite in the dye liquor is preferably 
0,7 to 2.0 wt.% and that of the sodium hydroxide is 0.3 to 0.9 wt.%. 



30 



The process according to the invention henceforth makes possible the precise 
adjustment of the quantities of chemicals to the respective vat dyes and hence the 
prevention of their irreversible overreduction. In particular the introduction of large 
excess quantities of reducing agents, which are necessary where reducing baths are 
5 used owing to oxidation by atmospheric oxygen, is omitted. The coagulation of the 
viscose in the course of being mixed with the dye liquor is prevented by the low 
concentrations of salt in the dye Uquor. Agglomeration of dye in the dyed sausage 
casing is consequently avoided. 

10 If relatively prolonged storage of the finally prepared dye liquor is required, the 
containers should be filled with it as fiiUy as possible and closed with an air-tight 
seal, in order to prevent oxidation by atmospheric oxygen. The units for mixing 
viscose and dye are conventional devices for the continuous mixing of the dye liquor 
and the viscose. A fixed proportion of viscose to metered dye liquor is established 

15 by means of adjustable delivery pumps. The addition of the dye liquor to the viscose 
is 2 to 26 litres, preferably 3 to 9 litres, per 100 kg viscose. The receiving tanks of 
the units for mixing viscose and dye can be closed with an air-tight seal and the gas 
space above the dye liquor can be flushed with nitrogen in order to prevent the 
oxidation of the dye liquor by atmospheric oxygen during longer production runs. 

20 The dyed viscose is passed via piping or tubing to the viscosing nozzles 
conventionally used. Here the web of non-woven fabric shaped in the form of a tube, 
which is adjusted depending on the tube diameter to be produced, is preimpregnated 
and coated on one or both sides with the dyed viscose. The tube of non- woven fabric 
coated with dyed viscose is passed through a conventional, acid- and salt-containing 

25 system of coagulating baths, during which the tube in various places is fiilly 
immersed in the bath and also passes through vertical air gaps. The viscose is 
converted into regenerated cellulose by the sulfuric acid contained in the baths and at 
the same time the leuco form of the indanthrene dyes contained therein is 
reconverted by oxidation with atmospheric oxygenTnto the original, insoluble dye, 

30 which adheres firmly to the cellulose material. Afterwards the tube of regenerated 
cellulose is washed in conventional manner, passed through a softening bath and 
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dried with supporting air. Where the wrapping is used in the production of sausages 
for cooking and sausages for boiling, a barrier layer against atmospheric oxygen and 
water vapoui* may optionally be applied to the outer or inner side by known 
methods. 

In this process claimed according to the invention, commercially available vat dyes 
which are convertible into an alkali-soluble form by chemical reduction can be used 
such as, for example, the violanthrone derivative indanthrene brilliant green (C.I. 
Part 1: vat green 1, C.I. Part 2: 59825), the naphthalenetetracarboxylic acid 
derivative indanthrene brilliant orange GR (C.I. Part 1: vat orange 7, C.L Part 2: 
71105), the anthanthrone derivative indanthrene brilliant orange RF (C.L Part 1: vat 
orange 3, CJ. Part 2: 59300), the thioindigo derivative indanthrene brilliant pink R 
(C.I. Part 1: vat red 1, C.I. Part 2: 73360), the violanthrone derivative indanthrene 
blue (C.L Part 1: vat blue 20, C.L Part 2: 59800), the benzanthrone derivative 
indanthrene grey (C.L Part 1: vat black 8, C.L Part 2: 71000), indanthrene scarlet 
GG (C.L Part 1; vat red 14, C.L Part 2:71110), the naphthalenetetracarboxyhc acid 
derivative indanthrene Bordeaux RR (C.L Part 1: vat red 15, C.L Part 2: 71 100), the 
acylaminoanthraquinone derivative indanthrene yellow F3GC (C.L Part 1: vat 
yellow 33, CJ. Part 2: 65430), the benzopyrenequinone indanthrene yellow GOK 
(C.L Part 1: vat yellow 4, C.L Part 2: 59100) and perylenetetracarboxylic acid 
derivatives, such as paliogenmarron (C.L Part 1: pigment red 179, CI. Part 2: 
71130). C.L in each case denotes the generic name and/or constitution number 
according to the Colour Index issued by the Society of Dyers and Colourists. 

Coloured pastes or powders of these pigments are marketed, for example, under the 
names Suprafix pastes or CoUoisoL 

The invention is illustrated in more detail by the following Examples. 
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Exampies 
Example 1 i 

5 In a scalable container of 30 litres in volume, 30.04 kg of a dye liquor was prepared 
as foUows:- 

commercially available dye paste containing approximately 
22% of the dye Red 179, C,L 71130 (6300 Vocofil Rot, Ari 
Chemie) and 

pigment black 7, CJ. 77266, pigment preparation with the 
name of Novofil Schwarz BB03, pigment content approxi- 
mately 35% (water-insoluble pigment) 

3ut. A freshly prepared solution of 

carboxymethyl cellulose (CRT 30 GA, Wolff Walsrode) 
sodium hydroxide solution (50 wt%) 
sodium dithionite 

in 22.5 kg of water was added thereto. 

The components were gently stirred with a paddle mixer, the rate of rotation being 
25 so adjusted that no air bubbles were introduced into the dye liquor. After a residence 
time of 12 hours in the sealed container, this dye liquor was mixed continuously in 
constant ratio with viscose, in a ratio of 3.3 1 dye liquor to 100 kg viscose. A web of 
non-woven fabric having a width of cut corresponding to a nominal caliber of 58 
mm of the skin of cellulose fibre to be produced was shaped into a tube and 
30 preimpregnated and coated on the inner and outer side with the dyed viscose through 
spinnerets of the type described in EP 0 267 489. 
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6 kg 



210g 



were weighed < 



230 g 
500 g 

20 600 g 
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The tube was then coagulated in an acid spinning solution and regenerated to form 
cellulose hydrate gel and at the same time the leuco form of the indanthrene dyes 
contained therein was reconverted by oxidation with atmospheric oxygen into the 
original, insoluble dye, which adhered firmly to the cellulose material. The salts 
formed as a result of the precipitation and the acid taken up were then removed fi*om 
the tube of regenerated cellulose in the subsequent wash. Prior to the final drying to 
a moisture content of about 7 wt.%, based on the total weight of the wrapping, the 
skin of cellulose fibre was passed through a conventional softening bath of glycerol. 

Sausages of the salami type were produced using this skin of cellulose fibre. The 
sausage casing on the finally prepared sausage exhibited high transparency and an 
even dye. 

Example 2 

A skin of cellulose fibre having a nominal caliber of 50 mm was produced in a 
manner similar to that described in Example 1, but the sequence of the dye liquor 
preparation process was altered and the concentration of the dye and of the reducing 
agent was lowered. 

In a scalable container of 30 litres in volume, 30.0 kg of a dye liquor was prepared in 
the following manner 

3. 105 kg of a paste, consisting of 

3.0 kg dye paste Red 179, C.I. 71130, pigment content 

approximately 22% (6300 Vocofil Rot, Ari Chemie) and 

0.105 kg pigment paste black 7, C.L 77266, pigment content 
approximately 35% (water-insoluble pigment) 
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were weighed out, 10,455 kg of a 5 wt.% solution of carboxymethyl cellulose (CRT 
30 GA, Wolff Walsrode) was added thereto. 
'I 

A freshly prepared solution of 250 g sodium hydroxide solution (50 wt.%) and 300 g 
sodium dithionite in 2.5 kg water was added thereto, with gentle stirring with a 
paddle mixer, the rate of rotation being so adjusted that no air bubbles were 
introduced into the dye liquor. 

After a residence time of 16 hours in the sealed container, this dye liquor was mixed 
continuously with viscose, in a ratio of 7.0 1 dye liquor to 100 kg viscose. As 
described in Example 1, a tubular web of non-woven fabric was coated with the 
dyed viscose, regenerated and oxidised, then washed, passed through a soflening 
bath and dried. 

Sausages of the salami type were produced using this skin of cellulose fibre. The 
sausage casing on the finally prepared sausage exhibited high transparency and an 
even dye which, as regards the intensity, corresponded to the sausages in Example 1 . 

Example 3 

A skin of cellulose fibre having a nominal caliber of 50 mm was produced in a 
manner similar to that described in the previous Examples, but here the dyeing was 
carried out using a brown vat dye. The sequence of the dye liquor preparation 
process and the concentration of the reducing agent corresponded to those in 
Example 2. 

In a scalable container of 30 litres in volume, 30.0 kg of a dye liquor was prepared as 
follows:- 



WW '^^OA-Forai 



krtrgion 

w 



- 12- 



1.0 kg of an indanthrene pigment paste of vat brown 57, having a 

pigment content of approximately 30% (223 Vocafil brown 
-I dye, Ari Chemie) was weighed out. To this was added 

0.8364 kg of a 5 wt.% solution of carboxymethyl cellulose (CRT 30 GA, 

Wolff Walsrode) and 
12,196 kg water. The incorporation of air was prevented by gentle 

stirring with a paddle mixer, during which a freshly prepared 

solution of 

200 g sodium hydroxide solution (50 wt.%) and 

240 g sodium dithionite 

in 2.0 kg water 

was added. 



After a residence time of 16 hours in the sealed container, this dye liquor was mixed 
continuously with viscose, in a ratio of 6.2 1 dye liquor to 100 kg viscose. A tubular 
web of non-woven fabric was coated with the dyed viscose, regenerated and 
oxidised, then washed, passed through a softening bath and dried, as described in 
Example 1. Sausages of the salami type were produced using this skin of cellulose 
fibre. The sausage casing on the finally prepared sausage exhibited high 
transparency of the even, reddish-brown dye. 



